STUDIES ON PROTEOLYTIC ENZYME by SUTAR, IBRAHIM
Abstract
Conidiobolus coronatus strains, members of the phycomycetes, isolated from plant detritus were used in the present study. Conidiobolus is found difficult to preserve for longer periods. Several methods of preservation were investigated and the strains of Conidiobolus could be preserved for more than 3 years by sealing the grown culture strains with paraffin wax at 15?C. The cultures lost their viability when stored at 5?C which indicated that Conidiobolus strains may be cold labile. Five, isolation, of conidiobolus were screened for the production of alkaline proteinase and C. coronatus (82-1-1) which showed highest proteinase activity (20,1 U/ml) was selected for in depth studies. Various cultural parameters were optimized for maximum production of the enzyme. Among the various carbon sources tested, glucose (1 - 2%) was the better carbon source which yielded 20.1 U/ml of proteinase activity in 40 - 44 h with a productivity of 500 U/l/h. Glucose above 2% concentration was found inhibitory for the production of enzyme and the pH of the medium dropped to 6.5 during fermentation. Fructose at higher concentration was inhibitory (10 - 50% inhibition) though there was no drop in the final pH of the medium (8.5) and growth also remained unaffected. Glycerol supported the growth and enzyme production (29.0 U/ml) in 96 h but the production was lower (300 U/l/h) as compared to glucose. 
Nitrogen sources like casein, soyabean flour, liver extract and Edamin-S stimulated the proteinase production, while other nitrogen sources like peptone, skim milk, tryptone, meat extract, yeast extract, corn steep liquor, urea and amino acids did not have any stimulatory effect. It appears that C. coronatus (82-1-1) requires a complex organic nitrogen source having high molecular weight fragments for the stimulation of enzyme production. Among the amino acids tested, methionine and threonine exhibited inhibitory effect. The initial pH of the medium and incubation temperature for optimum growth and enzyme yield were 6.8 - 7.0 and 30?C, respectively. Static condition was unfavorable whereas fermentation under shaking condition (200 rpm) yielded maximum enzyme production. The fermentation system could be successfully scaled. upto 6 1 with a productivity of about 500 U/l/h. Alkaline proteinases are important industrial enzymes and hence attempts have been made to immobilize whole cells of C. coronatus for continuous production of alkaline proteinase. A simple procedure for the preparation of highly active and stable immobilized cell system was developed. The mycelium of C. coronatus was immobilized in k-carrageenan and polyurethane sponge cubes which yielded 16.0 and 16.8 U/ml of the enzyme activity at 60 he 15% lower production of proteinase activity by immobilized systems could be due to diffusion problems, Among the nitrogen sources tested Edamin-S (2%) gave the best results and low activities obtained in the presence of commercial casein can be attributed to its poor solubility. The immobilized systems were insensitive to the initial pH of the production medium which is advantageous in manipulating conditions for continuous operations. 45% of initial (18.0 U/ml) activity was lost after the first use when free mycelium was recycled and the activity rapidly decreased on further reuse whereas both the Immobilized systems showed high retention of the activity (85%) even after 10 .cycles. Polyurethane cubes and k-carrageenan matrices did not show any disruption after repeated use. The polyurethane offers additional advantages e.g. it is cheap, easily available, chemically inert, elastic and mechanically stable. Although free mycelium initially produced 18 U/ml at 40 - 44 h compared to 16.0 and 16.8 U/ml at 60 h with k-carrageenan and polyurethane sponge systems, respectively, productivity obtained with immobilized systems was significantly higher than that obtained in separate fermentation using free mycelium. Due to high retention of activity and stability, the immobilized systems offer a distinct advantage over the free cells. Two different alkaline proteinases, alkaline proteinase A and B were identified in the culture filtrate of C. coronatus in the proportion of 70:30. Alkaline proteinase B was purified to homogeneity using a combination of various protein purification methods. Alkaline proteinase A and B were fractionated by preparative PAGE using a simple devise fabricated in our laboratory. A 12 fold purification was achieved and the enzyme preparation was homogeneous with a specific activity of 29,760. There are very few reports on the purification and characterization of alkaline proteinases isolated from Conidiobolus. The properties of alkaline proteinase. B are summarized in Table 19. The molecular weight of alkaline proteinase B was 6,000 from gel Table 19: Properties of alkaline proteinase B Property Numerical Value Molecular weight 1. SDS-PAGE 7,500 2. Gel filtration 6,000 isoelectric point (pI) 8.5 Optimum pH 9.7 Optimum temperature 45 ?C Stability pH (50?C, 10 min) 6.5-7.0 Stability temperature Upto 40 ?C (pH 7.0, 1 h) Activation energy (casein as 39.097 KJ/mole substrate) filtration and 7,500 from SDS-gel electrophoresis and is composed of single polypeptide chain. To best of our knowledge there is no report of an alkaline proteinase having molecular weight below 8,000. The enzyme does not contain any carbohydrate moiety. Dilute solution of the enzyme was stable when stored at 20?C. in 5% sucrose or glycerol. The stability was also observed without sucrose or glycerol when stored in solution at concentrations above 1 mg/ml at pH 6.0 - 9.00 The enzyme was most stable at pH 7.0 and temperatures upto 40?C, Optimum pH and temperature for the activity of alkaline proteinase B was 9,7 and 45?C, respectively. Fe++ , Co++ and Ca++ increased the activity of enzyme by 60, 30 and 45%, respectively, while Hg++ inhibited the enzyme completely. Ag++ and Pb++ showed 50% inhibition. EDTA did not show any effect on the activity of alkaline proteinase B. The group specific reagents for arginine, histidine and tyrosine did not have any effect on the activity of the enzyme which excluded the possible role of these amino acids in the enzyme activity. Inactivation of alkaline proteinase B by PMSF and DEP suggests the involvement of serine residue in the catalytic function. Thus the enzyme can be classified as a serine proteinase. The hydrolysis of various protein substrates by alkaline proteinase B indicated that it has broad specificity. Among the substrates tested, casein was the most preferred substrate. It showed esterolytic activity with BTEE and the Km and Vmax of the enzyme was 0.25 M and 1425/sec/mol of the enzyme, respectively. 
  	 


